Introduction
============

Microincision vitrectomy surgery (MIVS) is premised on a sutureless sclerotomy (self-sealing sclerotomy) that is performed at the end of the surgery.[@b1-opth-11-739] One of the characteristic complications of MIVS is that the postoperative sclerotomy leakage due to fragile sclerotomy closure can lead to postoperative hypotony. Later, oblique incision and gas tamponade are reported to resolve the fragile sclerotomy closure,[@b2-opth-11-739]--[@b7-opth-11-739] and nowadays, these procedures are very common. Furthermore, because the smaller size of the wound improves closure of the sclerotomy and helps to prevent hypotony,[@b3-opth-11-739],[@b8-opth-11-739]--[@b10-opth-11-739] 27-gauge system, which Oshima et al reported in 2010,[@b11-opth-11-739] is considered to reduce the concern of fragile sclerotomy closure and postoperative hypotony. However, histological sclerotomy closure is impossible at the end of surgery, nevertheless the surgeons have been released from the concern gradually. On the contrary, the possible mechanism of the elevation of intraocular pressure (IOP) that occurs after pars plana vitrectomy includes intraocular gas expansion, inflammation, hemorrhagic complication, silicone oil complication, papillary block, steroid response, and ciliary body edema.[@b12-opth-11-739] However, Lakhanpal et al reported that the inflammation associated with MIVS was less than with conventional 20-gauge vitrectomy,[@b13-opth-11-739] and the factors influencing less inflammation on MIVS may be sutureless sclerotomies,[@b14-opth-11-739],[@b15-opth-11-739] fluid stability due to higher cutting rate,[@b16-opth-11-739] and less scleral indentation by using wide-angle viewing system. Therefore, the surgeons should not pay attention to IOP elevation at the immediate postoperative period of MIVS. The "current MIVS," which over 10 years have passed from the initial report by Fujii et al,[@b1-opth-11-739] is considered to obtain less change of IOP at the immediate postoperative period. This study statistically analyzed the perioperative IOP in patients who underwent 25- or 27-gauge sutureless vitrectomy without gas tamponade for the treatment of epiretinal membrane and then evaluated the stability of the postoperative sclerotomy closure.

Materials and methods
=====================

This study was approved by the Institutional Ethics Committee of the National Hospital Organization of Sagamihara Hospital. After explaining the potential benefits along with the possible risks of the technique, written informed consent was obtained in accordance with the Declaration of Helsinki. A total of 147 eyes of 140 patients with idiopathic epiretinal membrane who underwent 25- or 27-gauge MIVS with oblique incisions as the initial vitrectomy at the National Hospital Organization of Sagamihara Hospital were retrospectively enrolled. Each surgery was performed by the same surgeon (Takashina). Between May 2013 and November 2014, 25-gauge MIVS was performed in 88 eyes of 82 consecutive patients (phacovitrectomy \[25-P group\]: 73 eyes of 67 patients and vitrectomy alone \[25-A group\]: 15 eyes of 15 patients), while between January 2015 and June 2016, 27-gauge MIVS was performed in 59 eyes of 58 consecutive patients (phacovitrectomy \[27-P group\]: 47 eyes of 46 patients and vitrectomy alone \[27-A group\]: 12 eyes of 12 patients). Exclusion criteria were past history of intraocular surgery except for cataract surgery, proliferative diabetic retinopathy, glaucoma, previous buckling, and intraoperative gas tamponade because of retinal detachment or vitreous hemorrhage. The first 5 cases that underwent the 27-gauge MIVS (performed in December 2014) were also excluded in order to avoid any potential bias due to the learning curve. MIVS was performed by using either the Alcon 25-gauge system or the Alcon 27-gauge system (25+^®^ or 27+^®^ TOTAL PLUS^®^/Constellation^®^; Alcon Laboratories, Fort Worth, TX, USA). Phacoemulsification and implantation of intraocular lens (IOL) were simultaneously performed in cases in which the observation of the fundus was difficult. Phacoemulsification was performed before vitrectomy, and IOL implantation was performed just before the removal of the trocar cannulas at the end of the surgery. Oblique incisions of MIVS that were vertical to the limbus at an angle of 45° to the sclera were placed 3.5 mm posterior to the limbus. The sclerotomy for the intraocular infusion was made in the inferotemporal quadrant, and two sclerotomies for the intraocular manipulations were made in the superonasal and superotemporal quadrants. In each case, minimal peripheral vitrectomy was performed for the existence of remnant vitreous (no vitreous incarceration to the point of the intraocular trocar cannula) by using a wide-angle viewing system (Resight^®^; Carl Zeiss, San Leandro, CA, USA). At the end of the surgery, each sclerotomy was compressed by using the tip of the forceps in order to promote sclerotomy self-sealing. The self-sealing status was confirmed by determining that there was no existence of increasing bleb formation and the presence of a normal IOP by tactile examination. Age, axial length, surgical time, perioperative IOP that were observed on the preoperative day (PreOp), postoperative day (POD)1, POD2, postoperative week (POW)1, and postoperative month (POM)1 were collected from the medical records. PreOp, POW1, and POM1 were measured by a non-contact tonometer (TONOREFII; Nidek, Aichi, Japan) and measured again by Goldmann applanation tonometer if the IOP was \<10 mmHg or \>20 mmHg. POD1 and POD2 were measured by Goldmann applanation tonometer. Statistical analyses performed in this study included comparisons of the age, axial length, and PreOp among the 4 groups by using one-way factorial analysis of variance, comparisons of the surgical time between the 25-P and 27-P groups and between the 25-A and 27-A groups by using Student's *t*-test, and comparisons of the IOPs between each postoperative period (from POD1 to POM1) and PreOp in each group by using Student's *t*-test. All the statistical analyses were performed by using Excel software (Microsoft, Redmond, WA, USA). *P*-values \<0.05 were considered statistically significant.

Results
=======

Since all cases in the 25-A and 27-A groups were pseudophakia, lens sparing vitrectomy was not performed in these groups. At the end of surgery, a normal IOP was obtained through the use of a balanced salt solution (BSS Plus^®^; Alcon Laboratories) tamponade; therefore, none of the cases required air or gas tamponade to promote the sclerotomy self-sealing or needed sclerotomy suture placement. As no bleb formation was observed during the postoperative examinations, none of the sclerotomies required any supplemental suture placement postoperatively. No hemorrhagic complications (hyphema or vitreous hemorrhage) and no fibrin exudations were found during the postoperative examinations. [Table 1](#t1-opth-11-739){ref-type="table"} summarizes the mean values for the age, axial length, and surgical time. There were no significant differences in the age and axial length among the 4 groups and in the surgical times between the 25-P and 27-P groups and between the 25-A and 27-A groups, and there was a significant difference in PreOp among the 4 groups. [Table 2](#t2-opth-11-739){ref-type="table"} summarizes the mean values for the perioperative IOP in all groups and comparisons of the IOPs between the postoperative period (from POD1 to POM1) and PreOp in each group ([Figure 1](#f1-opth-11-739){ref-type="fig"}). Significant decreases in IOP were found at POD1 and POD2 in the 25-P, 25-A, and 27-P groups compared with PreOp, but not at any postoperative periods in the 27-A group.

Discussion
==========

The significant decreases in IOP compared with the PreOp (POD1 and POD2) improved at POW1 in the three groups (25-P, 25-A, and 27-P) ([Table 2](#t2-opth-11-739){ref-type="table"}). Postoperative transient hypotony, which is one of the characteristic complications of MIVS, resolved spontaneously by the 1-week postoperative follow-up examination,[@b6-opth-11-739],[@b17-opth-11-739],[@b18-opth-11-739] and this was caused by ciliochoroidal detachment due to immediate postoperative hypotony that results from the postoperative sclerotomy leakage on the day of surgery.[@b19-opth-11-739] Therefore, the existence of postoperative leakage on the day of surgery could not be denied in this study. Also, it was confirmed that there was no leakage from sutureless sclerotomy and that a normal IOP was preserved at the end of the surgery. However, since Kapran and Acar described that subclinical amount of leakage might make hypotony at 2 hours postoperatively in the case of normal IOP at the end of surgery and at POD1,[@b20-opth-11-739] Song et al described postoperative subclinical leakage from sclerotomy in the case of successful self-sealing on the operating table,[@b21-opth-11-739] and Rizzo et al described histopathological sclerotomy heals with a fiblin plug within 6--12 hours after surgery,[@b22-opth-11-739] it is very likely that postoperative sclerotomy leakage could easily occur within the first 6 hours in the case which was judged successful self-sealing at the end of surgery by the surgeon. Therefore, the possibility of sclerotomy leakage on the day of surgery was suggested in each gauge system of this study. On the contrary, the significant IOP decrease compared with the PreOp was not found in the 27-A group ([Table 2](#t2-opth-11-739){ref-type="table"}). It is considered that less sclerotomy leakage in 27-gauge system than in 25-gauge system due to smaller gauge influenced the result. However, the other factors, such as cataract surgery, could influence the sclerotomy leakage, because of the different IOP changes between the 27-P and 27-A groups ([Table 2](#t2-opth-11-739){ref-type="table"}). In 1989, Han et al described that combined cataract surgery using pars plana lensectomy was one of the risk factors of immediate postoperative IOP elevation due to lens particles or uveal pigment dispersion,[@b12-opth-11-739] nevertheless, the articles in recent years described that combined cataract surgery using phacoemulsification was not a risk factor of immediate postoperative IOP elevation.[@b23-opth-11-739],[@b24-opth-11-739] Therefore, combined cataract surgery is hard to be a risk of IOP decrease at immediate postoperative period in recent years. Remnant vitreous around sclerotomy, which promotes self-sealing, was considered to be different between the 27-A and 27-P groups. Peripheral vitreous shaving was performed under aphakia in the 27-P group and under pseudophakia in the 27-A group. Despite using a wide-angle viewing system, peripheral vitreous shaving was slightly harder to perform in previous IOL implantation cases due to the disturbance of anterior chamber depth or anterior capsule opacity. Therefore, as a greater volume of remnant vitreous can promote more certain self-sealing sclerotomy closure in previous IOL implantation cases, no significant decreases in IOP were found in the 27-A group. The gauge size may be more influential to sclerotomy self-sealing than remnant vitreous because of similar IOP change between the 25-A and 25-P groups.

There were some limitations for the current study. First, the sample sizes for the 25-A and 27-A groups were small. Second, the potential differences in the inflammation between the 25- and 27-gauge systems were not considered. This study was not designed to compare the MIVS with conventional 20-gauge vitrectomy, but rather simply compared the MIVS results. Furthermore, all sclerotomies were sutureless, and no significant differences in the surgical times between the 25-A and 27-A groups or the 25-P and 27-P groups were found ([Table 1](#t1-opth-11-739){ref-type="table"}). Therefore, it is hardly considered to influence the resolution in this study. Third, IOP was not measured in the immediate postoperative period (eg, 1 and 3 hours) in this study. Therefore, the presence or absence of wound leakage could not be substantiated correctly.

In conclusion, even though surgeons confirm that there is no leakage from sutureless sclerotomy and that a normal IOP is preserved at the end of 25- or 27-gauge MIVS, postoperative sclerotomy leakage is possible on the day of the surgery. Furthermore, postoperative sclerotomy self-sealing of the MIVS in previous IOL implantation cases is considered to be easier to obtain than that in phacovitrectomy.
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###### 

Mean values for each factor in all of the groups

                            25-P       25-A       27-P       27-A
  ------------------------- ---------- ---------- ---------- ----------
  Age (years)               71.3±7.6   73.9±9.8   72.9±6.3   77.7±3.8
  Axial length (mm)         23.6±1.3   23.6±1.6   23.7±1.3   22.9±1.1
  Surgical time (minutes)   38.0±6.6   29.7±9.6   37.0±7.6   30.8±5.3

**Note:** Data are expressed as mean ± standard deviation.

**Abbreviations:** 25-P, 25-gauge phacovitrectomy; 25-A, 25-vitrectomy alone; 27-P, 27-gauge phacovitrectomy; 27-A, 27-vitrectomy alone.

###### 

Mean value of the IOP during the perioperative period and comparisons of the postoperative IOPs with the PreOp in each group

  ---------------------------------------------------------------------------------------------------------------------------------
  Group                        PreOp              POD1                POD2                POW1                 POM1
  ---------------------------- ------------------ ------------------- ------------------- -------------------- --------------------
  25-gauge phacovitrectomy\    14.8±2.7 (8--22)   12.2±4.6 (4--24)\   11.9±3.5 (5--22)\   14.0±3.5 (5--23)\    13.9±3.1 (8--20)\
  (n=73)                                          *P*=\<0.001         *P*=\<0.001         *P*=0.139            *P*=0.072

  25-gauge vitrectomy alone\   13.2±2.7 (9--19)   9.9±3.6 (5--20)\    10.9±2.8 (7--16)\   13.9±3.5 (6--22)\    15.1±3.6 (9--22)\
  (n=15)                                          *P*=0.011           *P*=0.036           *P*=0.537            *P*=0.128

  27-gauge phacovitrectomy\    14.3±3.0 (9--20)   12.7±4.0 (5--25)\   12.3±3.6 (7--24)\   13.9±3.1 (10--21)\   13.6±3.0 (9--21)\
  (n=47)                                          *P*=0.032           *P*=0.004           *P*=0.566            *P*=0.261

  27-gauge vitrectomy alone\   12.2±2.7 (9--16)   11.9±2.6 (7--15)\   11.8±3.3 (7--18)\   13.3±2.9 (10--19)\   14.3±2.7 (10--19)\
  (n=12)                                          *P*=0.818           *P*=0.739           *P*=0.316            *P*=0.063
  ---------------------------------------------------------------------------------------------------------------------------------

**Notes:** Data are expressed as mean (mmHg) ± standard deviation (upper) and ranges (lower). *P*-values \<0.05 were considered statistically significant.

**Abbreviations:** IOP, intraocular pressure; PreOp, preoperative day; POD, postoperative day; POW, postoperative week; POM, postoperative month.
